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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent slippings which 
occurs as drive force changes, including the slip of 
driving wheels, which occurs when the output of a 
power source temporarily increased by uniform shifting 
control is reduced to an original value after the finish of 
down shifting in a hybrid vehicle provided with an engine 
and an electric motor as a power source for driving the 
vehicle. 

SOLUTION: When the rate of change &verbar;d 
D/dt&verbar; of the angular velocity of the rotation of a 
driving wheel is judged equal to or larger than a given 
value Din Step SB3 and the slip of the driving wheel is 
expected to occur, a motor torque returning control is 
eased and accordingly the change of driving force (the 
increase of engine brake force) is eased in Step SB5. 
This process prevents the slipping of the driving wheel 
from occurring with the increase of the engine brake 
force after the end of the uniform shifting control. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the driving force control unit of the hybrid car equipped with the engine which 
operates by combustion of a fuel, and the electric motor which operates with electrical energy 
as a source of power at the time of car transit When a slip of a driving wheel is predicted by slip 
prediction means to predict a slip of the driving wheel produced with driving force change, and 
this slip prediction means The driving force control unit of the hybrid car characterized by 
having a driving force change relaxation means to control the torque of said electric motor and 
to ease said driving force change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving force control unit of a hybrid car, 
and relates to the technique of preventing beforehand a slip of the driving wheel especially 
produced with driving force change of the source of power. 
[0002] 

[Description of the Prior Art] The technique (uniform shift control is called hereafter) of 
increasing engine power temporarily in case down shifting of the automatic transmission is 
carried out in the state of the abbreviation OFF of an accelerator to the low-speed side gear 
ratio on which engine brake acts is indicated by JP,5-302532,A. If such a technique is used, 
since engine power will be temporarily increased by that the transfer torque of a hydraulic 
clutch or a brake increases rapidly, and an engine speed goes up promptly at the time of down 
shifting, and coincidence, It compares with the case where the transfer torque of a hydraulic 
clutch or a brake is gently increased in order to lose producing a big gear change shock and to 
reduce this gear change shock. While gear change time amount is shortened, the amount of 
friction energy of a hydraulic clutch or a brake becomes small, and the life of friction material 
becomes long. 
[0003] 

[Problem(s) to be Solved by the Invention] However, also in such a technique, when returning 
the engine power which increased temporarily after down shifting completion to the value 
corresponding to an accelerator control input, possibility that comparatively big engine brake 
would arise and a slip of a driving wheel would be generated existed. 

[0004] It is succeeded in this invention against the background of the above situations, and the 
place which makes into the purpose is in the hybrid car equipped with the engine and the 
electric motor as a source of power at the time of car transit to prevent the slip produced with 
change of driving force, such as a slip of a driving wheel generated in case the output of the 
source of power temporarily increased by uniform shift control is returned to the original value 
after down shifting completion. 
[0005] 

[Means for Solving the Problem] In the driving force control unit of the hybrid car equipped with 
the engine in which this invention operates by combustion of a fuel in order to attain the 
above-mentioned purpose, and the electric motor which operates with electrical energy as a 
source of power at the time of car transit (a) A slip prediction means to predict a slip of the 
driving wheel produced with driving force change, and (b) When a slip of a driving wheel is 
predicted by the slip prediction means It is characterized by having a driving force change 
relaxation means to control the torque of said electric motor and to ease said driving force 
change. 
[0006] 

[Effect of the Invention] If a slip of the driving wheel produced with driving force change with a 
slip prediction means is predicted according to this invention, since driving force change of the 
source of power will be eased by the driving force change relaxation means with an electric 
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motor, generating of a slip is prevented beforehand. For example, if a slip of a driving wheel 
becomes being generated in comparatively big engine brake and generating in case the output of 
the source of power which increased temporarily after activation of uniform shift control is 
returned to the value corresponding to an accelerator control input, while a slip of a driving 
wheel will be predicted by the slip prediction means, driving-force change and since the 
increment in the engine-brake force is eased in this case, a slip of a driving wheel is beforehand 
prevented by the electric motor with a driving-force change relaxation means. 
[0007] Moreover, by this invention, since a slip is predicted and driving force change is eased 
while the responsibility and control precision which were excellent as compared with the case 
where engine torque is controlled are acquired, in order to ease driving force change by the 
torque control of an electric motor, generating of a slip can be beforehand prevented in a high 
precision. 

[Embodiment of the Invention] Here, this invention may be applied to the hybrid car of various 
types, such as an assistant type using either the change-over type which switches the source 
of power, the mix type which compounds or distributes the output of an engine and an electric 
motor by synthetic partition systems, such as an epicyclic gear drive, an electric motor or an 
engine, auxiliary by connecting and intercepting power transfer with a clutch. 
[0008] Moreover, said slip prediction means may predict the slip generated with the driving- 
force change resulting from brakes operation as well as the slip generated with the driving-force 
change resulting from torque change of sources of power, such as the slip of a driving wheel 
generated at the time of increase of the driving force accompanying the slip of a driving wheel 
generated at the time of reduction of down shifting or the driving force at the time of 
accelerator return (at the time of increase of the engine-brake force), treading in of an 
accelerator, etc., or gear change of an automatic transmission, this slip prediction means — for 
example. — beyond the predetermined value to which rate-of-change |d omega/ dt | of the 
angular rate of rotation omega of a driving wheel was beforehand set by experiment etc. when 
the slip at the time of said down shifting was predicted ****** — etc. — it is constituted so 
that it may judge. Moreover, the various parameters relevant to [ be / it / under / transit / of a 
car / setting ] the stability of the behavior. A yaw rate, car acceleration, a steering angle, 
damping force, road surface coefficient of friction, etc., respectively For example, a yaw rate 
sensor, An acceleration sensor, a steering angle sensor, a damping force sensor, a road surface 
coefficient-of-friction sensor, etc. detect, and when these stability related parameters exceed 
the decision-criterion range appointed beforehand, various means — you may make it predict 
that a slip of a driving wheel is generated etc. — can be adopted. 

[0009] Moreover, a driving force change relaxation means to control the torque of an electric 
motor and to ease driving force change is possible also for performing the regeneration torque 
control which regenerative braking of the electric motor is carried out [ torque control ], and 
generates predetermined regenerative-braking torque as well as the power running torque 
control which it energizes [ torque control ] to an electric motor and generates predetermined 
torque, and it is constituted so that one of torque controls may be performed at least and 
driving force change may be eased. In addition, of course, when making the rate of change of 
driving force small, relaxation of driving force change is included, also when setting change of 
driving force to 0. 

[0010] Moreover, this invention predicts a slip of the driving wheel produced with the driving 
force change resulting from torque change of the electric motor which is a source of power with 
a slip prediction means, and also when easing torque change of the electric motor with a driving 
force change relaxation means, easing driving force change control or by forbidding temporarily 
and preventing a slip, it includes it. 

[001 1] Hereafter, the example of this invention is explained to a detail based on a drawing. 
Drawing 1 is the main point Fig. of the hybrid driving gear 10 of a hybrid car equipped with the 
driving force control device which is one example of this invention. 

[0012] In drawin g 1 , this hybrid driving gear 10 is for FR (front engine Riyadh live) cars, is 
equipped with the engines 12, such as an internal combustion engine which operates by 




combustion of a fuel, the motor generator 14 as an electric motor which operates with electrical 
energy, the epicyclic gear drive 16 of a single pinion mold, and the automatic transmission 18 
along with the cross direction of a car, and transmits driving force to a driving wheel (rear 
wheel) on either side through a driveshaft. a differential gear. etc. which are not illustrated from 
an output shaft 19. An epicyclic gear drive 16 is the synthetic partition system which allots the 
force a compounded part mechanically, the electric-type torque converter 24 is constituted 
with the motor generator 14. and the ring wheel 16r is the 1st clutch CE 1. It minds, connects 
with an engine 12, and connects with rotor-shaft 14r of a motor generator 14 sun gear 16s. and 
carrier 1 6c is connected with the input shaft 26 of an automatic transmission 1 8, Moreover, sun 
gear 16s and carrier 16c is the 2nd clutch CE 2. It is connected. In addition, the output of an 
engine 12 minds the damper gear 30 by elastic members, such as the flywheel 28 for controlling 
rotation fluctuation and torque fluctuation and a spring, and rubber, and it is the 1st clutch CE 
1 . It is transmitted. The 1 st clutch CE 1 And the 2nd clutch CE 2 It is the friction-type multiple 
disc clutch engaged and released by each with an actuator. 

[0013] An automatic transmission 18 combines the auxiliary transmission 20 which consists of a 
front-end type overdrive planetary-gear unit, and the main change gear 22 of four steps of 
advance, and one step of go-astern which consists of a simple-concatenation 3 planetary gear 
train. Specifically, an auxiliary transmission 20 is the epicyclic gear drive 32 of a single pinion 
mold, the hydraulic clutch CO made to carry out friction engagement with an actuator, and a 
brake BO. One way clutch FO It is had and constituted. Moreover, the main change gear 22 is 
the epicyclic gear drives 34. 36, and 38 of 3 sets of single pinion molds, the hydraulic clutch CI 
made to carry out friction engagement with an actuator, C2, a brake B1, B-2. B3. and B4. An 
one way clutch F1 and F2 It is had and constituted. 

[0014] And excitation of the solenoid valves SL1-SL4 shown in drawi ng 2 . By a hydraulic 
circuit's 44 being switched by un-exciting. or switching a hydraulic circuit 44 mechanically by 
the manual shift bulb mechanically connected with the shift lever 40 A clutch CO. CI. C2. a 
brake BO, B1. B-2, B3, and B4 It is engaged, release control is carried out, and each gear ratio 
of a neutral (N). five steps (1st-5th) of advance, and one step (Rev) of go-astern is formed, 
respectively as shown in drawing 3 . In addition, the above-mentioned automatic transmission 
1 8 and said electric-type torque converter 24 are constituted by the abbreviation symmetry 
target to the center line, and the lower half of a center line is omitted in drawing 1 . 
[0015] When "O" of the column of the clutch of drawing 3 . a brake, and an one way clutch was 
operated to engagement and. as for a shift lever 40 is operated to low-speed range, such 
as an engine brake range. "3". "2". and "L" range, engagement and a blank mean being un- 
engaged. [ for example. ] In that case, the neutral N and go-astern gear ratio Rev and an engine 
brake range are formed by switching a hydraulic circuit 44 mechanically by the manual shift bulb 
mechanically connected with the shift lever 40, and mutual gear change of an advance gear 
ratio of 1st-5th is electrically controlled by solenoid valves SL1-SL4. Moreover, the change 
gear ratio of an advance gear ratio becomes small gradually as it serves as 5th(s) from 1st. and 
it is change-gear-ratio i4 =1 of 4th. Drawing 3 shows an example of the change gear ratio of 
each gear ratio. 

[0016] Drawin g 4 shows the actuated valve position of the shift lever 40 with which it is 
expressed to drawin g 2 . In drawing, the shift lever 40 is supported by the means for supporting 
which support a shift lever 40 operational to 1 1 kinds of actuated valve positions with the 
combination of six actuated valve positions of the cross direction of a car. and three actuated 
valve positions of the longitudinal direction of a car and which are not illustrated. If a shift lever 
40 is operated in DM (direct mode) location of drawing, the direct mode which performs manual 
gear change will be started DM switch shown in drawing 2 being used as ON condition. In this 
direct mode, whenever a shift lever 40 is operated in + location. + switch of draw]ng^^2 is turned 
on once and up shifting of the automatic transmission 18 is carried out by one gear ratio. On 
the other hand, whenever a shift lever 40 is operated in - location. - switch of drawin g 2 is 
turned on once and down shifting of the automatic transmission 18 is carried out by one gear 
ratio. In addition, although the explanation about a direct mode is omitted this time, the detailed 



explanation is indicated by JP,5-322036.A etc. 

[0017] The gear change between the 2nd gear ratio (2nd) and the 3rd gear ratio (3rd) is 2nd 
brake B-2 as shown in the actuation table of drawin g 3 . The 3rd brake B3 It becomes the 
clutch two clutch gear change which changes both engagement / release conditions. In order to 
perform this gear change smoothly, the circuit shown in drawing 5 is included in the hydraulic 
circuit 44 mentioned above. 

[0018] In drawin g 5 , a sign 70 shows a 1-2 shift bulb, and a sign 71 shows a 2-3 shift bulb, and 
the sign 72 shows the 3-4 shift bulb further. The free passage condition in each gear ratio of 
each port of these shift bulbs 70. 71. and 72 is as being shown in each shift bulb 70. 71, and 72 
bottom. In addition, the figure shows each gear ratio. 

[0019] To the brake port 74 which is open for free passage to input port 73 for the 1st gear 
ratio and the 2nd gear ratio among the ports of the 2-3 shift bulb 71. it is the 3rd brake B3. It 
connects through the oilway 75. The orifice 76 is infixed in this oilway and it is that orifice 76 
and 3rd brake 83. The absorber bulb 77 is connected in between. This absorber bulb 77 is the 
3rd brake B3. When line pressure is supplied rapidly, little oil pressure is inhaled and buffer 
action is performed. 

[0020] Moreover, a sign 78 is B-3 control valve, and is the 3rd brake B3. Engagement pressure 
is controlled directly with this B-3 control valve 78. That is, for this B-3 control valve 78, the 
output port 83 which it has the spool 79, the plunger 80. and the spring 81 infixed among these, 
and an oilway 75 is connected to the input port 82 opened and closed with spool 79, and is 
made alternatively open for free passage by this input port 82 is the 3rd brake 83. It connects. 
Furthermore, this output port 83 is connected to the feedback port 84 formed in the tip side of 
spool 79. 

[0021] The port 86 which outputs D range ** is made open for free passage [ through oilway 
87 ] for a gear ratio [ 3rd / more than ] gear ratio among the ports of the 2-3 shift bulb 71 by 
the port 85 which carries out opening to the part which has arranged said spring 81 on the 
other hand. Moreover, the linear solenoid valve SLU is connected to the control port 88 formed 
in the edge side of a plunger 80. 

[0022] Therefore, B-3 control valve 78 is constituted so that the signal pressure which 
pressure regulation level is set up with the elastic force of a spring 81 and the oil pressure 
supplied to a port 85. and is supplied to a control port 88 is high, and the elastic force by the 
spring 81 may become large. 

[0023] Furthermore, the sign 89 in drawing 5 is a 2-3 timing bulb, and this 2-3 timing bulb 89 
has the 2nd plunger 93 with which the 1st plunger 91 has been arranged in the opposite side on 
both sides of spool 90 and the 1st plunger 91 in which the land of a minor diameter and the land 
of two major diameters were formed, the spring 92 arranged among these, and the spool 90. 
[0024] An oilway 95 is connected to the port 94 of the pars intermedia of this 2-3 timing bulb 
89. and this oilway 95 is connected to the port 96 made open for free passage for a gear ratio 
[ 3rd / more than ] gear ratio by the brake port 74 among the ports of the 2-3 shift bulb 71. 
[0025] Furthermore, this oilway 95 branches on the way. and is connected to the port 97 which 
carries out opening between said minor diameter lands and major-diameter lands through the 
orifice. The port 98 made alternatively open for free passage by the port 94 of this pars 
intermedia is connected to the solenoid relay valve 100 through the oilway 99. 
[0026] And it is 2nd brake 8-2 to the port which the linear solenoid valve SLU is connected to 
the edge of the 1st plunger 91 in the port which is carrying out opening, and carries out opening 
to the edge of the 2nd plunger 93. It connects through the orifice. 

[0027] Said oilway 87 is 2nd brake B-2. It is for receiving, and supplying and discharging oil 
pressure, and the minor diameter orifice 101 and the orifice 102 with a check ball are infixed in 
the middle, moreover — the oilway 103 which branched from this oilway 87 — 2nd brake B-2 
from — when carrying out exhaust gas pressure, the major-diameter orifice 104 equipped with 
the check ball to open is infixed, and this oilway 1 03 is connected to the orifice control valve 
105 explained below. 

[0028] the orifice control valve 105 — 2nd brake 8-2 from — the port 107 which is a bulb for 



controlling an exhaust-gas-pressure rate, and was formed in pars intermedia so that it might be 
opened and closed with that spool 106 — 2nd brake B-2 It connects and said oilway 103 is 
connected to the port 1 08 formed in the drawing bottom from this port 1 07. 
[0029] 2nd brake B-2 From the connected port 107. the port 109 formed in the drawing bottom 
is a port made alternatively open for free passage in a drain port, and the port 1 1 1 of said B-3 
control valve 78 is connected to this port 109 through the oilway 1 10. In addition, this port 1 1 1 
is the 3rd brake 83. It is the port made alternatively open for free passage by the connected 
output port 83. 

[0030] The control port 1 1 2 formed in the edge of the opposite side is connected with the 
spring which presses spool 106 among the ports of the orifice control valve 105 through the 
oilway 1 13 in the port 114 of the 3-4 shift bulb 72. This port 1 14 is a port which outputs the 
signal pressure of the 3rd solenoid valve SL 3 for a gear ratio [ 3rd / less than ] gear ratio, and 
outputs the signal pressure of the 4th solenoid valve SL 4 for a gear ratio [ 4th / more than ] 
gear ratio. 

[0031] Furthermore, the oilway 1 15 which branched from said oilway 95 is connected to this 
orifice control valve 105. and a drain port is made to open this oilway 1 15 for free passage 
alternatively. 

[0032] In addition, the port 1 1 6 which outputs D range ** for a gear ratio [ 2nd / less than ] 
gear ratio in said 2-3 shift bulb 71 is connected to the port 1 17 which carries out opening to 
the part which has arranged the spring 92 among said 2-3 timing bulbs 89 through the oilway 
118. Moreover, the port 1 19 made open for free passage by said oilway 87 is connected to the 
solenoid relay valve 100 through the oilway 120 for the gear ratio [ 3rd / less than ] gear ratio 
among the 3-4 shift bulbs 72. 

[0033] And it sets to drawi ng 5 and a sign 121 is 2nd brake B-2. The accumulator of ** is 
shown and accumulator control ** whose pressure was regulated according to the oil pressure 
which the linear solenoid valve SLN outputs is supplied to the back pressure room. This 
accumulator control ** is constituted so that it may become such a high pressure that the 
output pressure of the linear solenoid valve SLN is low. Therefore, 2nd brake B-2 The 
transitional oil pressure of engagement and release changes by such high pressure that the 
signal pressure of the linear solenoid valve SLN is low. 

[0034] Moreover, a sign 1 22 shows C-0 exhaust valve, and a sign 1 23 is a clutch CO further. 
The accumulator of ** is shown. C-0 exhaust valve 122 is a clutch CO in order to make engine 
brake effective only in the 2nd gear ratio in a 2nd speed range. It operates so that you may 
make it engaged. 

[0035] Therefore, if the port 1 1 1 of B-3 control valve 78 is open for free passage to the drain 
according to the hydraulic circuit 44 mentioned above, it is the 3rd brake B3. The pressure of 
engagement pressure can be directly regulated with B-3 control valve 78, and the pressure 
regulation level can be changed with the linear solenoid valve SLU. 

[0036] moreover — if the location shown in the left half of drawing has the spool 106 of the 
orifice control valve 105 — 2nd brake B-2 this orifice control valve 105 — minding — exhaust 
gas pressure — possible — becoming — therefore, 2nd brake B-2 from — a drain rate is 
controllable. 

[0037] Furthermore, the gear change for the 3rd gear ratio from the 2nd gear ratio is the 3rd 
brake B3. While releasing gently, it is 2nd brake B-2. Although the so-called clutch two clutch 
gear change engaged gently is performed The 3rd brake B3 which presumes the input torque to 
an input shaft 26 beforehand in advance of the gear change, and is driven with the linear 
solenoid valve SLU based on the input-torque estimate A gear change shock is suitably 
mitigable by controlling release transient oil pressure. 

[0038] The hybrid driving gear 10 is equipped with the controller 50 for hybrid control, and the 
controller 52 for automatic gear change control as shown in drawin g 2 . These controllers 50 
and 52 are equipped with the microcomputer which has CPU, RAM. ROM. etc., and are 
constituted. From a speed sensor 62. the input-shaft engine-speed sensor 64, and the brake 
switch 66. respectively The vehicle speed V (it corresponds to the engine speed NO of the 



output shaft 19 of an automatic transmission 18) The signal showing the engine speed NI of the 
input shaft 26 of an automatic transmission 18, ON of a brake, and OFF is supplied, and also An 
engine torque TE, the motor torque TM, and an engine speed NE, The information about the 
amount SOC of accumulation of electricity of the motor engine speed NM and accumulation-of- 
electricity equipment 58 (refer to drawin g 6 ), the actuation range of a shift lever 40, 
accelerator control input thetaAC. etc. performs signal processing according to the program 
which was supplied from various detection means etc. and set up beforehand. In addition, engine 
torque TE It asks from whenever [ throttle valve-opening ], fuel oil consumption, etc., and is the 
motor torque TM. It asks from a motor current etc. and the amount SOC of accumulation of 
electricity is calculated from a motor current, charging efficiency, etc. at the time of the charge 
as which a motor generator 14 functions as a generator. 

[0039] As for said engine 12, according to operational status, such as accelerator control input 
thetaAC, an output is controlled by controlling whenever [ throttle valve-opening ], fuel oil 
consumption, ignition timing, etc. by the controller 50 for hybrid control. The motor generator 14 
is connected to the accumulation-of-electricity equipments 58, such as a dc-battery, through 
the M/G controller (inverter) 56, as shown in drawing 6 . By the controller 50 for hybrid control 
The rotation drive condition by which electrical energy is supplied from the accumulation-of- 
electricity equipment 58, and a rotation drive is carried out with predetermined torque (power 
running torque control). It is switched to the charge condition (regeneration torque control) of 
functioning as a generator by regenerative braking (electric braking torque of motor generator 
14 the very thing), and charging electrical energy at accumulation-of-electricity equipment 58. 
and the unloaded condition which permits that rotor-shaft 14r rotates freely. Moreover, said 1st 
clutch CE 1 And the 2nd clutch CE 2 Engagement or a release condition is switched by 
switching a hydraulic circuit 44 through a solenoid valve etc. by the controller 50 for hybrid 
control. As for an automatic transmission 18. according to operational status, a gear ratio is 
switched by controlling the excitation condition of said solenoid valves SL1-SL4 and the linear 
solenoid valves SLU. SLT, and SLN, switching a hydraulic circuit 44 or performing an oil 
pressure control by the controller 52 for automatic gear change control. 

[0040] Moreover, the controller 130 for VSC control is connected to the controller 50 for hybrid 
control. For the controller 130 for VSC control the angular rate of rotation, i.e.. the yaw rate, of 
the circumference of a car-body vertical axis The acceleration of the yaw rate sensor 132 to 
detect and a car The acceleration sensor 134 and the steering angle of a steering wheel to 
detect It has the damping force sensor 140 which detects, the damping force, for example, the 
braking oil pressure, of the steering angle sensor 136 to detect, the wheel rotational-speed 
sensor 138 which detects the rotational speed of each wheel, and a car. and the road surface 
coefficient-of-friction sensor 142 which detects road surface coefficient of friction. The 
rotational speed of the yaw rate detected by these sensors, car acceleration, a steering angle, 
and a wheel, damping force, and the signal showing road surface coefficient of friction are 
supplied to the controller 130 for VSC control. This controller 130 for VSC control is also the 
same microcomputer as said controllers 50 and 52, and CPU processes an input signal 
according to the program beforehand memorized by ROM, using the temporary storage function 
of RAM, and controls the solenoid valve of the hydro booster actuator 144 which controls the 
braking oil pressure of each wheel. Moreover, the controller 1 30 for VSC control is connected 
to said controller 50 for hybrid control and the controller 52 for automatic gear change control, 
and mutual possible [ a communication link ]. and a signal required for one side is suitably 
transmitted from another side. 

[0041] The above-mentioned controller 50 for hybrid control chooses one of the nine operation 
modes shown in drawing 8 according to the flow chart shown in d raw in g 7 , and operates an 
engine 12 and the electric-type torque converter 24 in the selected mode as indicated by 
Japanese Patent Application No. No. 294148 [ seven to ] for which the applicant for this patent 
applied previously. 

[0042] In drawin g 7 , at step SI, in order to run an engine 12 whether there was any engine 
starting demand as a source of power, or to carry out the rotation drive of the motor generator 



14 with an engine 12 and to charge accumulation-of-electricity equipment 58. it judges whether 
there was any command of the purport which should put an engine 12 into operation. Here, if 
there is a starting demand, the mode 9 will be chosen at step S2. It is the 1 st clutch CE 1 so 
that clearly [ the mode 9 ] from drawin g 8 . It is engaged (ON) and is the 2nd clutch CE 2. While 
being engaged (ON) and carrying out the rotation drive of the engine 12 through an epicyclic 
gear drive 16 by the motor generator 14. engine starting control of fuel injection etc. is 
performed and an engine 1 2 is put into operation. 

[0043] This mode 9 makes said automatic transmission 18 neutral at the time of a car halt, and 
is performed, and it is the 1st clutch CE 1 like the mode 1. At the time of the transit which 
makes only the released motor generator 14 the source of power, it is the 1st clutch CE 1. 
While being engaged, a motor generator 14 is operated with the output beyond a demand output 
required for transit, and it is carried out by carrying out the rotation drive of the engine 12 with 
the allowances output beyond that demand output. Moreover, even if it is at the car transit 
time, it is also possible to make an automatic transmission 18 neutral temporarily and to 
perform the mode 9. Thus, when an engine 12 is started by the motor generator 14. the starters 
only for starting (electric motor etc.) become unnecessary, components mark decrease and 
equipment becomes cheap. 

[0044] On the other hand, when decision of step SI is denied (i.e., when there is no engine 
starting demand) Whether there is any demand of damping force by performing step S3 The 
actuation range of a shift lever 40 whether it is ON for example, in an engine brake range (range 
on which engine brake and regenerative braking act while performing gear change control only 
for a low-speed gear ratio) or DM range, such as L and 2, [ a brake ] and accelerator control 
input thetaAC — 0 ****** — only — accelerator control input thetaAC — 0 ****** — etc. — 
it judges. 

[0045] Step S4 is performed when this decision is affirmed. At step S4. it judges whether it is 
more than the amount B of the maximum accumulation of electricity as which the amount SOC 
of accumulation of electricity of accumulation-of~electricity equipment 58 was determined 
beforehand, if it is SOC>=B. the mode 8 will be chosen at step S5, and if it is SOC<B, the mode 
6 will be chosen at step S6. It is the maximum amount of accumulation of electricity in which 
charging electrical energy is permitted, and, as for the amount B of the maximum accumulation 
of electricity, about 80% of value is set as accumulation-of-electricity equipment 58 based on 
the charge-and-discharge effectiveness of accumulation-of-electricity equipment 58 etc. 
[0046] As the mode 8 chosen at the above-mentioned step S5 is shown in drawing 8 , it is the 
1st clutch CE 1. It is engaged (ON). The 2nd clutch CE 2 It is engaged (ON) and a motor 
generator 14 is made into unloaded condition. It is what sets fuel oil consumption to 0 while 
closing a idle state, i.e.. a throttle valve, for an engine 12. The damping force by length grinding 
rotation of an engine 12. i.e., engine brake, is made to act by the car by this, the brakes 
operation by the operator is mitigated, and operation becomes easy. Moreover, a motor 
generator 14 is made into unloaded condition, and in order to carry out free rotation, the 
amount SOC of accumulation of electricity of accumulation-of-electricity equipment 58 
becoming excessive, and spoiling engine performance, such as charge-and-discharge 
effectiveness, is avoided. 

[0047] It is the 1 st clutch CE 1 so that clearly [ the mode 6 chosen at step S6 ] from drawin g 
8 . It releases (OFF). The 2nd clutch CE 2 It is what is engaged (ON), suspends an engine 12 
and makes a motor generator 14 a charge condition. While charging accumulation-of-electricity 
equipment 58 by carrying out the rotation drive of the motor generator 14 with the kinetic 
energy of a car, in order to make regenerative-braking force like engine brake act on the car. 
the brakes operation by the operator is mitigated and operation becomes easy. 
[0048] Moreover, the 1st clutch CE 1 Since it performs when there are few amounts SOC of 
accumulation of electricity than the amount B of the maximum accumulation of electricity while 
there is no energy loss by length grinding of the engine 1 2. since it is opened wide and the 
engine 12 is intercepted, the amount SOC of accumulation of electricity of accumulation-of- 
electricity equipment 58 becomes excessive, and engine performance, such as charge-and- 



discharge effectiveness, is not spoiled. 

[0049] the time V= 0 of a car halt under transit which makes the engines 12, such as the mode 
3. the source of power for whether step S7 is performed on the other hand when decision of 
step S3 is denied (i.e., when there is no demand of damping force), and engine start is 
demanded, i.e., the vehicle speed, ****** — etc. — it judges. 

[0050] When this decision is affirmed, step S8 is performed. In step S8, it judges whether that it 
is ON, i.e., accelerator control input thetaAC, has an accelerator larger than the predetermined 
value of abbreviation 0, and, in the case of Accelerator ON, the mode 5 is chosen by step S9, 
and if an accelerator is not ON, the mode 7 will be chosen at step S10. 

[0051] It is the 1st clutch CE 1 so that clearly [ the mode 5 chosen by the above-mentioned 
step S9 ] from drawin g 8 . It is engaged (ON) and is the 2nd clutch CE 2. A car is started by 
releasing (OFF), making an engine 12 into operational status, and controlling the regenerative- 
braking torque of a motor generator 14. If it explains concretely, it is rhoE about the gear ratio 
of an epicyclic gear drive 16. If it carries out Engine torque TE : The output torque of an 
epicyclic gear drive 16: Motor torque TM =1 :(1+rhoE):rhoE Since it becomes. For example, if 
gear ratio rhoE is made about [ which are a general value ] into 0.5, it is an engine torque TE. 
When a motor generator 1 4 shares half torque, it is an engine torque TE. About 1 .5 times as 
many torque as this is outputted from carrier 16c. Namely, (1+rhoE)/rhoE of the torque of a 
motor generator 14 High torque start of twice can be performed. Moreover, the output from 
carrier 16c will be set to 0 only by intercepting a motor current and unloaded condition, then 
rotor-shaft 14r being made to carry out inverse rotation of the motor generator 14. and it will 
be in a car idle state. Namely, the epicyclic gear drive 16 in this case functions as a start clutch 
and a torque amplifying device, and is the motor torque (regenerative-braking torque) TM. By 
making it increase gradually from 0 and enlarging reaction force, it is an engine torque TE. A car 
can be smoothly started by the twice (1+rhoE) as many output torque as this. 
[0052] Here, at this example, it is abbreviation rhoE of the maximum torque of an engine 12. It is 
small as much as possible, the motor generator 14 of small capacity is used, securing the motor 
generator of a twice as many torque capacity as this, i.e., required torque, and equipment is 
constituted cheaply small. Moreover, at this example, it is the motor torque TM. Engine speed 
NE accompanying [ corresponding to increase increase whenever / throttle valve-opening /, 
and fuel oil consumption, enlarge the output of an engine 1 2, and ] increase of reaction force 
The engine stall resulting from a fall etc. is prevented. 

[0053] It is the 1st clutch CE 1 so that clearly [ the mode 7 chosen at step S10 ] from drawin g 
8 . It is engaged (ON) and is the 2nd clutch CE 2. The output to the input shaft 26 of an 
automatic transmission 18 serves as zero by releasing (OFF), making an engine 12 into 
operational status, making a motor generator 14 neutral electrically as unloaded condition, and 
making rotor-shaft 14r of a motor generator 14 carry out free rotation to hard flow. While not 
stopping an engine 1 2 one by one by this at the time of a car halt under transit which makes 
the engines 12, such as the mode 3. the source of power, engine start of said mode 5 becomes 
possible substantially. 

[0054] the 1st to which step S1 1 was performed on the other hand when decision of step S7 
was denied (i.e., when there is no demand of engine start), and the demand output Pd was set 
beforehand — it judges whether it is less than [ decision value PI ]. The demand output Pd is 
an output required for transit of the car containing rolling resistance, and is computed by a data 
map, operation expression, etc. which were defined beforehand based on accelerator control 
input thetaAC, the gear ratio of the change rate, the vehicle speed V (output-shaft engine 
speed NO), and an automatic transmission 1 8, etc. 

[0055] Moreover, the 1st decision value PI is the boundary value of a load field while running 
only an engine 12 as a source of power, and the low load field which runs only a motor 
generator 14 as sources of power, and is set that the amount of exhaust gases, fuel 
consumption, etc. decrease as much as possible by experiment etc. in consideration of energy 
efficiency including the time of charge with an engine 12. 

[0056] the demand output Pd when decision of step S1 1 is affirmed — the 1st — in being less 




than [ decision value PI ], it Judges whether it is more than the amount A of the minimum 
accumulation of electricity to which the amount SOC of accumulation of electricity was 
beforehand set at step SI 2, and if it is SOC>=A. it will choose the mode 1 at step SI 3. On the 
other hand, if it is SOC<A, the mode 3 will be chosen at step SI 4. When the amount A of the 
minimum accumulation of electricity runs a motor generator 14 as a source of power, taking out 
electrical energy from accumulation-of-electricity equipment 58 is the minimum amount of 
accumulation of electricity permitted, and about 70% of value is set up based on the charge- 
and-discharge effectiveness of accumulation-of-electricity equipment 58 etc. 
[0057] It is the 1st clutch CE 1 so that clearly [ the above-mentioned mode 1 ] from said 
drawin g 8 . It releases (OFF) and is the 2nd clutch CE 2. It is engaged (ON), an engine 12 is 
suspended, the rotation drive of the motor generator 1 4 is carried out with the demand output 
Pd, and it is made to run a car by making only a motor generator 14 into the source of power. 
Since the 1st clutch CE 1 is released also in this case and an engine 12 is intercepted, it 
lengthens like said mode 6, and there is little grinding loss and efficient motorised control is 
possible by carrying out gear change control of the automatic transmission 18 suitably, this 
mode 1 — the demand output Pd — the 1st — the low load field not more than decision value 
PI — and since it performs when the amount SOC of accumulation of electricity of 
accumulation-of-electricity equipment 58 is more than the amount A of the minimum 
accumulation of electricity, while energy efficiency is excellent and being able to reduce fuel 
consumption and an exhaust gas rather than the case where it runs an engine 1 2 as a source of 
power, the amount SOC of accumulation-of-electricity equipment 58 of accumulation of 
electricity falls from the amount A of the minimum accumulation of electricity, and does not 
spoil engine performance, such as charge-and-discharge effectiveness 

[0058] It is the 1st clutch CE 1 so that clearly [ the mode 3 chosen at step S14 ] from drawin g 
8 . And the 2nd clutch CE 2 The electrical energy generated by the motor generator 1 4 is 
charged at accumulation-of-electricity equipment 58. it both being engaged (ON), making an 
engine 12 into operational status, making a motor generator 14 into a charge condition by 
regenerative braking, and making it run a car with the output of an engine 1 2. You are made to 
operate an engine 12 with the output beyond the demand output Pd. and current control of the 
motor generator 1 4 is performed so that it may be consumed by the motor generator 1 4 by 
larger allowances power than the demand output Pd. 

[0059] On the other hand, when decision of said step S1 1 is denied (i.e.. when the demand 
output Pd is larger than the 1st decision value PI), in step SI 5, it Judges whether they are 
whether the demand output Pd is more greatly [ than the 1st decision value PI ] smaller than 
the 2nd decision value P2 and P1^Pd^P2. The 2nd decision value P2 is the boundary value of 
the heavy load field which runs as a source of power both a load field, an engine 1 2, and the 
motor generator 14 while running only an engine 12 as a source of power, and it is beforehand 
determined by experiment etc. in consideration of energy efficiency including the time of charge 
with an engine 1 2 that the amount of exhaust gases, fuel consumption, etc. decrease as much 
as possible. 

[0060] And if it is P1<Pd<P2. it will judge whether it is SOC>=A at step SI 6. and in SOC>=A. 
the mode 2 is chosen at step SI 7, and. in SOC<A. the mode 3 is chosen at said step SI 4. 
Moreover, if it is Pd>=P2, it will judge whether it is SOC>=A at step SI 8. and in SOC>=A, the 
mode 4 is chosen at step SI 9, and, in SOC<A, the mode 2 is chosen at step SI 7. 
[0061] It is the 1st clutch CE 1 so that clearly [ the above-mentioned mode 2 ] from said 
drawin g 8 . And the 2nd clutch CE 2 It is both engaged (ON), an engine 12 is operated with the 
demand output Pd, a motor generator 14 is made into unloaded condition, and it is made to run 
a car by making only an engine 1 2 into the source of power. 

[0062] Moreover, the mode 4 is the 1st clutch CE 1. And the 2nd clutch CE 2 It is both engaged 
(ON), an engine 12 is made into operational status, the rotation drive of the motor generator 14 
is carried out. and high power transit of the car is carried out by making both an engine 1 2 and 
the motor generator 14 into the source of power, this mode 4 — the demand output Pd — the 
2nd — although it performs in the heavy load field beyond decision value P2. since the engine 



12 and the motor generator 14 are used together, as compared with the case where it runs as a 
source of power either an engine 12 and the motor generator 14, energy efficiency is not 
spoiled remarkably, and fuel consumption and an exhaust gas can be reduced. Moreover, since it 
performs when the amount SOC of accumulation of electricity is more than the amount A of the 
minimum accumulation of electricity, the amount SOC of accumulation of electricity of 
accumulation-of-electricity equipment 58 falls from the amount A of the minimum accumulation 
of electricity, and does not spoil engine performance, such as charge-and-discharge 
effectiveness. 

[0063] If it is amount SOC>=A of accumulation of electricity when the service condition in the 
above-mentioned modes 1-4 is summarized In the low load field of Pd<=Pl, choose the mode 1 
at step SI 3, and it runs only a motor generator 14 as a source of power. In the inside load field 
of P1<Pd<P2, the mode 2 is chosen at step SI 7, and it runs only an engine 12 as a source of 
power, and in the heavy load field of P2 <=Pd, the mode 4 is chosen at step SI 9, and it runs as 
a source of power both an engine 12 and the motor generator 14. 
[0064] moreover — although accumulation-of-electricity equipment 58 is charged by 
performing the mode 3 of step SI 4 in the inside low load field where the demand output Pd is 
smaller than the 2nd decision value P2 in SOC<A — the demand output Pd — the 2nd — high 
power transit is performed by the engine 12 in the heavy load field beyond decision value P2. 
without charging by choosing the mode 2 at step SI 7. 

[0065] The mode 2 of step SI 7 is the inside load field of P1<Pd<P2, is the case of SOC>=A, or 
the heavy load field of Pd>=P2, and, in SOC<A, is performed, but since the engine 12 generally 
excels [ field / inside load ] the motor generator 14 in energy efficiency, it can reduce fuel 
consumption and an exhaust gas in it as compared with the case where it runs a motor 
generator 1 4 as a source of power. 

[0066] Moreover, although the mode 4 which uses together and runs a motor generator 14 and 
an engine 12 is desirable in a heavy load field, when the amount SOC of accumulation of 
electricity of accumulation-of-electricity equipment 58 is smaller than the amount A of the 
minimum accumulation of electricity, it is avoided by performing operation which makes only the 
engine 12 by the above-mentioned mode 2 the source of power that the amount SOC of 
accumulation of electricity of accumulation-of-electricity equipment 58 becomes less than the 
amount A of the minimum accumulation of electricity, and spoils engine performance, such as 
charge-and-discharge effectiveness. 

[0067] Next, the uniform shift control performed in order to shorten gear change time amount, 
reducing a gear change shock at the time of down shifting is explained based on the flow chart 
of dr awin g 9 . In drawing 9 , it is judged at a step SA 1 whether the shift lever 40 is operated to 
DM range. This judgment is made by judging whether DM switch shown in drawing 2 is made into 
ON condition. 

[0068] When decision of this step SA 1 is denied, this routine is terminated, but when this 
decision is affirmed, it is judged whether down shifting is performed in a step SA 2. This 
judgment is made by judging whether - switch shown in drawi ng 2 was turned on. 
[0069] When decision of this step SA 2 is denied, this routine is terminated, but when this 
decision is affirmed, in a step SA 3, it is judged in the operation mode decision subroutine of 
drawin g 7 whether said mode 1 which runs a motor generator 1 4 as a source of power, i.e., 
motor operation mode, is chosen. At this step SA 3. the mode 6 which carries out the 
regeneration torque control of the motor generator 14 is included in the mode 1, and is judged. 
[0070] In the case of the mode 1, a step SA 7 is performed immediately, but when it is not the 
mode 1 , in a step SA 4, it is judged in the operation mode decision subroutine of drawing 7 
whether said mode 2 which runs an engine 12 as a source of power, i.e., engine operation mode, 
is chosen. At this step SA 4, the mode 8 on which engine brake is made to act is included in the 
mode 2, and is judged. 

[0071] When decision of this step SA 4 is affirmed, in a step SA 5. it is judged whether the 
amount SOC of accumulation of electricity of accumulation-of-electricity equipment 58 is 
larger than said amount A of the minimum accumulation of electricity. When this decision is 



affirmed, after energizing to a motor generator 14 in a step SA 6 and being changed into the 
mode 4 from the mode 2, a step SA 7 is performed. 

[0072] When decision of a step SA 4 is denied (i.e., when it is not the mode 2). in a step SA 13, 
it is judged in the operation mode decision subroutine of drawin g 7 whether said mode 4 which 
runs an engine 12 and a motor generator 14 as a source of power, i.e., engine motor operation 
mode, is chosen. When this decision is denied, this routine is terminated, but when this decision 
is affirmed, a step SA 7 is performed. 

[0073] At a step SA 7, it is the input-shaft rotational frequency NI of an automatic transmission 
1 8. It responds to the change gear ratio after down shifting, and is the output~shaft rotational 
frequency NO. In order to make it synchronize, a motor generator 14 is used, and it is the 
input-shaft rotational frequency NI of an automatic transmission 1 8. It is made to go up 
compulsorily. Input-shaft rotational frequency NI As for the amount of modification of the motor 
torque TM for making it go up (regenerative-braking torque is included), the value from which 
the constant rate, the fixed rate. etc. may be determined and differ according to gear change 
conditions, such as a class of gear change and the vehicle speed V, beforehand may be made to 
be set up. 

[0074] In addition, when an engine 1 2 is an operating state, as dr awin g 10 is shown by the 
broken line, it is the input-shaft engine speed NI. By increasing whenever [ throttle valve- 
opening ] so that it may follow in footsteps of a rise, it is desirable to reduce the brake force by 
the pump action of an engine 12. In the motorised mode 1, it is the 1st clutch CE 1. Since it is 
released, it is not necessary to perform throttle control. In the case of the mode 2 (the mode 8 
is included) as for which drawin g 10 is running by the engine independent, it is temporarily 
operated to a motor generator 14 only at the time of gear change. 

[0075] As shown to the friction engagement equipment engaged at the time of down shifting, 
i.e., drawin g 3 . by the following step SA 8, by 2->1 gear change, it is a brake B1 at a brake 83 
and 4->3 gear change by brake B4 and 3->2 gear change. Predetermined value PM for motors 
in initial engagement pressure It is set up. Predetermined value PM Input-shaft rotational 
frequency NI Output-shaft rotational frequency NO A low value can be taken compared with 
the time of the usual gear change which does not synchronize, the constant value set up 
beforehand is sufficient as this value, and a different value according to a class, friction 
engagement equipment, etc. of gear change may be made to be set up. 
[0076] Next, it sets to a step SA 9 and is the input-shaft rotational frequency NI of an 
automatic transmission 18. Output-shaft rotational frequency NO It is judged whether the 
synchronization was completed or not. This decision is the input-shaft rotational ft-equency NI 
of an automatic transmission 18. That output-shaft rotational frequency NO It is carried out by 
judging whether abbreviation coincidence was carried out with the value which multiplied by the 
change gear ratio of a down shifting side gear ratio. A judgment of gear change termination, i.e., 
synchronous termination, can also be made by whether the elapsed time after a gear change 
output exceeded predetermined time. 

[0077] Although steps SA7-SA9 are repeatedly performed when decision of this step SA 9 is 
denied, when this decision is affirmed, this routine is terminated, and it is the motor torque TM. 
It is returned to the original value. 

[0078] On the other hand, when decision of the above-mentioned step SA 5 is denied, since a 
motor generator 14 cannot be used, it sets to a step SA 10, and it is the input-shaft engine 
speed NI of an automatic transmission 18. Output-shaft engine speed NO In order to make it 
synchronize, electronics control of whenever [ throttle valve-opening / of an engine 12 ] is 
carried out, and it is the input-shaft engine speed NI of an automatic transmission 18. It is made 
to go up compulsorily. Input-shaft engine speed NI Engine torque TE for making it go up As for 
the amount of modification, the value from which the constant rate, the fixed rate, etc. may be 
determined and differ according to gear change conditions, such as a class of gear change and 
the vehicle speed V, beforehand may be made to be set up. 

[0079] Next, as a step SA 1 1 is shown in the friction engagement equipment engaged at the 
time of down shifting, i.e.. drawin g 3 , by 2->1 gear change, it is a brake B1 at a brake B3 and 4- 



>3 gear change by brake B4 and 3->2 gear change. Predetermined value PE for engines in initial 
engagement pressure It is set up. Predetermined value PE Input-shaft rotational frequency NI 
Output-shaft rotational frequency NO Although a low value can be taken compared with the 
time of the usual gear change which does not synchronize, since the torque control of an engine 
12 is not easy, a synchronization becomes imperfect in about 14 motor generator in many 
cases, and it is the predetermined value PM for the above-mentioned motors. It becomes a 
large value. Moreover, the constant value set up beforehand is sufficient as this value, and a 
different value according to the class and friction engagement equipment of gear change may be 
made to be set up. 

[0080] Next, it sets to a step SA 12 and is the input-shaft rotational frequency NI of an 
automatic transmission 18. Output-shaft rotational frequency NO It is judged like said step SA 
9 whether the synchronization was completed or not. Although steps SA10-SA12 are 
repeatedly performed when decision of this step SA 12 is denied, when this decision is affirmed, 
this routine is terminated, and whenever [ throttle valve-opening ] is returned to the original 
condition. 

[0081] Next, it is the motor torque TM after the description part of this example to which this 
invention was applied, i.e., uniform shift control termination of drawin g 9 . The control actuation 
for preventing the slip of a driving wheel generated by the comparatively big engine brake 
produced in case it returns to the original value is explained based on the flow chart of drawin g 
11 . In this control actuation, a step SB 3 supports the slip prediction means, and a step SB 5 
supports the driving force change relaxation means, and is performed by the controller 50 for 
hybrid control, respectively. 

[0082] If it puts in another way whether it is motor torque return [ after decision of the step SA 
9 of drawin g 9 was affirmed ] controlling by the step SB 1 in draw ing 1 1 , ****** at the time of 
change of driving force will be the motor torque TM. It is judged based on change. When this 
decision is denied, this routine is terminated, but when this decision is affirmed, it is judged 
based on ON and the OFF signal which are supplied from the brake switch 66 in a step SB 2 
whether it is (ON) during braking. When this decision is affirmed, the gear change shock 
resulting from the down shifting at the time of moderation transit does not pose a problem, but 
since this motor torque return control is not required, either, this routine is terminated. 
However, when this decision is denied, it is judged whether rate-of-change jdomega /, and dt| 
of the angular rate of rotation omega of the driving wheel detected by the wheel rotational- 
speed sensor 1 38 in a step SB 3 are beyond the predetermined values alpha. In addition, the 
predetermined value alpha is beforehand defined by experiment etc. with the value a slip of a 
driving wheel is predicted to be. Although the predetermined value alpha may be constant value, 
you may make it set up transit conditions, such as road surface coefficient of friction, etc. as a 
parameter. 

[0083] When decision of this step SB 3 is denied, since a slip of a driving wheel is not predicted, 
in a step SB 4, motor torque return control is usually performed at a passage. On the other 
hand, when decision of a step SB 3 is affirmed, since a slip of a driving wheel is predicted, 
motor torque return control is eased in a step SB 5. This is performed by making a change rate 
small, or delaying temporarily motor torque return control (fall control of a motor current value), 
as an alternate long and short dash line shows as a broken line shows to the graph of the motor 
current value (equivalent to the motor torque TM) of drawing 12 . 

[0084] In the mode 4 in which drawin g 12 runs an engine 12 and a motor generator 14 as a 
source of power Whenever [ throttle valve-opening / of an engine 12 ] is a thing at the time of 
the down shifting of the midst to which engine brake acts on by 0, and the regeneration torque 
control of the motor generator 14 is carried out. While a uniform shift is performed by carrying 
out the power running torque control of the motor generator 14 temporarily, the car damping 
force by the engine brake force is increased by reducing a motor current value after gear 
change termination. In addition, minus of a motor current value means the regeneration torque 
control which carries out regenerative braking by generation of electrical energy. 
[0085] Next, in a step SB 6, extended processing of the decision-criterion value (guard time) 



Ts2 is performed. This decision-criterion value TS 2 is a value for judging the time of 
predetermined time having passed since gear change termination. In order to judge the suitable 
timing for performing motor torque return control preferentially so that the sense of incongruity 
by the delay of a feeling of moderation may not occur when the delay of motor torque return 
control occurs It is the value determined based on the class (gear ratio before gear change) and 
the vehicle speed V of actual down shifting from the data map beforehand called for by 
experiment etc. And if elapsed time Tsd reaches the above-mentioned decision-criterion value 
Ts2. motor torque return control will be performed preferentially and prompt moderation will be 
performed. However, it is made to be controlled by extending the decision-criterion value Ts2 
about that to which the decision-criterion value Ts2 is set in this way, since there is a 
possibility of generating a slip when motor torque is compulsorily returned during activation of 
the above-mentioned step SB 6 as the motor current value is shown to drawing 12 by the 
broken line or the alternate long and short dash line in a step SB 5. 

[0086] In case a motor current value is returned to the original value after activation of uniform 
shift control as mentioned above according to this example It is judged in the step SB 3 
corresponding to a slip prediction means whether comparatively big engine brake arose and 
rate-of-change |d omega/dt | of the angular rate of rotation of a driving wheel became beyond 
the predetermined value alpha. Since the increment in the engine brake force is controlled by 
easing motor torque return control in the step SB 5 corresponding to a driving force change 
relaxation means when this decision is affirmed and a slip of a driving wheel is predicted, a slip 
of a driving wheel is prevented beforehand. 

[0087] Moreover, since a slip is predicted and driving force change is eased while the 
responsibility and control precision which were excellent as compared with the case where the 
torque of an engine 1 2 is controlled are acquired, in order to control driving force change 
(increment in the engine brake force) by current control (torque control) of a motor generator 
14, generating of a slip can be beforehand prevented in a high precision. 
[0088] Next, other control actuation as a description part of this example to which this 
invention was applied is explained based on the flow chart of drawing 13 . In this control 
actuation, steps SC3 and SC4 support the slip prediction means, and a step SC 6 supports the 
driving force change relaxation means, and is performed by the controller 50 for hybrid control, 
respectively. 

[0089] In drawing 13 , steps SC1-SC2 are performed like steps SB1-SB2 of drawing 1 1 . At a 
step SC 3, the rotational speed of the various parameters relevant to the stability of the 
behavior, for example, a yaw rate, car acceleration, a steering angle, and a wheel, damping force, 
road surface coefficient of friction, etc. are detected [ be / it / under / transit / of a car / 
setting ] by the controller 130 for VSC control using the yaw rate sensor 132, an acceleration 
sensor 134, the steering angle sensor 136, the wheel rotational-speed sensor 138, the damping 
force sensor 140, and the road surface coefficient-of-friction sensor 142, respectively. 
[0090] Then, it is judged [ whether the above-mentioned stability related parameter exceeded 
the decision-criterion range set up beforehand and ] in a step SC 4 whether it separated or not. 
This decision-criterion range is range where generating of a slip of the driving wheel by the 
engine brake operation related and generated is not expected, when said usual motor torque 
return control is performed. Next, steps SC5-SC7 are performed like steps SB4-SB6 of drawin g 
11. 

[0091] As mentioned above, although one example of this invention was explained to the detail 
based on the drawing, this invention is applied also in other modes. 

[0092] For example, although the automatic transmission 18 which has the gear ratio of one 
step of go-astern and five steps of advance was used in the above-mentioned example, as 
shown in drawing 14 , it is also possible for it to be made to perform gear change control by four 
steps of advance and one step of go-astern, as the automatic transmission 18 which omits said 
auxiliary transmission 20 and consists only of said main change gear 22 is adopted and it is 
shown in drawing 15 . 

[0093] Moreover, although it was constituted so that a slip of a driving wheel might be 



prevented by easing the motor torque return control performed after step SA9 termination of 
drawin g 9 in the step SB 5 of drawin g 1 1 in the above-mentioned example When throttle- valve 
return control is performed after step SA12 termination of drawin g 9 and it is predicted that a 
slip of a driving wheel is generated As shown in drawing 16 , a motor current can be increased 
temporarily and the increment in the car damping force by engine brake can be controlled, and 
it can also constitute so that a slip of a driving wheel may be prevented. In addition, as for a 
throttle valve, return control is continued as it is. 

[0094] This invention may be applied in various modes in the range which does not deviate from 
the main point. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is a main point Fig. explaining the configuration of the hybrid driving gear of a 
hybrid car equipped with the driving force control device which is one example of this invention. 
[ Drawin g 2] It is drawing explaining the control network with which the hybrid driving gear of 
drawin g 1 is equipped. 

[ Drawing 3] It is drawing explaining actuation of the engagement element which forms each gear 
ratio of the automatic transmission of drawing 1 . 

[PxawjQg 4] It is drawing explaining the actuated valve position of the shift lever of .draNA^ng 2 . 
[Drawing 5 ] It is drawing showing a part of hydraulic circuit of the automatic transmission of 
drawing 1 . 

[Drawing 6] It is drawing explaining the connection relation between the controller for hybrid 
control of drawing 2 , and an electric-type torque converter. 

[Drawing 7] It is a flow chart explaining fundamental actuation of the hybrid driving gear of 
drawin g 1 . 

[Drawing 8] It is drawing explaining the operating state in each modes 1-9 in the flow chart of 
drawin g 7 . 

[ Drawin g 9] It is a flow chart explaining the uniform shift control at the time of the down shifting 
for shortening gear change time amount, reducing a gear change shock. 

[Drawing 10] It is the timing diagram which illustrates change of the input-shaft engine speed by 
control actuation of drawing 9 etc. 

[ Drawin g 1 1] It is a flow chart explaining the important section of the control actuation used as 
the description of this invention. 

iQrAmns IZ] motor engine speed NM by control actuation of drawing 1 1 etc. — it is the timing 
diagram which shows change. 

[ Drawin g 13 ] It is a flow chart explaining the important section of other control actuation used 
as the description of this invention. 

[Drawing 14 ] The example of drawing 1 is the main point Fig. showing the configuration of the 
hybrid driving gear of a hybrid car equipped with a different automatic transmission. 
[ Drawin g 1 5 ] It is drawing explaining actuation of the engagement element which forms each 
gear ratio of the automatic transmission of drawin g 14 . 

[Drawing 16] It is the timing diagram which shows a motor current value change when it is 
predicted that a slip of a driving wheel is generated after step SA12 termination of drawin g 9 . 
[Description of Notations] 
12: Engine 

1 4: Motor generator (electric motor) 

50: The controller for hybrid control 

1 30: The controller for VSO control 

Steps SB3, SC3, and SG4: Slip prediction means 

Steps SB5 and SC6: Driving force change relaxation means 
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nt)n^. ^ti. mm^nmx$>-oxh. -mm^z^m 
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'r^j:*:>*,x>>^>i&i!ig^;^^^i:tr^«fr(ctl, Ts^y 
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<D fp U > V 7^/^* L ^ 2 ;^cJ: <!: X > V > y U + U > 

[0 0 4 5] ^<7)*iJ®r;&^*^$nfc«^{CtiX^'yys 

4^^n-t^o XJ'v^S4X\t.. #m^B5 8(D^® 
S S O C T^^'T-e^^a^ e M A^HS B J[^±75^S;&^ 
KffL, SOC^BT$>n^iXx^yys 5T^-H8<^M 
10 SiL, SOC<B'e*n«X^>y7'S 6-C^-K6*a 
S^T^o SA#^fiBtl. ^^^^5 8tc«mx^;i/^ 

[0 0 4 6] ±fSX5^^yys STMS^^tl^^- K 8 - 
ti, |gI8{c^$n'5ci:^tcmi^^^y^CEi 

(ON) L> ^2^:7^^yf"CE2 (ON) ^ 

-5^vx^l/-^^ 1 4^^m^iK^<hb. X>>?>12 

^f?iht^^si-r7S^t>xn^y h)v^^m\:^^hmzmPcm 

20 l^tft^O <h-r^*)COTS>0, ^n{CckOX>>^> 1 2C0 

f)^-^m\z^m^'^^n. mmm\zk^^v—^^mm 
isb. wmi^m5s<Dwmmsoctm±tr^r>xyEWLm 

[0 0 4 7] Xy^^y-fS 6Xm^^n^=E-\^ 6{i. m 
8^^^BMP,^^U^oi^zmi ^^y^CEi ^m«C (OF 
F) m2^^^v^CE2 ^^-^ (ON) X>>? 
30 >12^f?±L. ^:-5^>^x:^l/-^ 1 4^5fe«t^Sli: 
T^t)(7)T% <CMCDffiiftX^;U::f— T^-:$7s;?:J::4;l/— 
^l 47^^*lHieiga$n^C«h(CcfcO. ^m^B5 8^^ 

m'r^Lhh\z^<Dmm\zx.>-j>:fU'-^(Djzou\B\ 
^mmtj^i^m^^^rzisb. m^m^z^^^u-^mi^ 
-^mm $ nxmmmmm^ \zr^^o 
[0 0 4 8] ^fz. mi^'yy^cKi f)^mn^nxx, 
>i^>i 2f)mwi'^nx\^^^rzisb. ^cdx>v?>i2cd 
^j\^w.o\zk^x,:^)i^=^-m^^^t^^^t.thiz. mm& 
soc y)^mxMm& Bj:oou\^^m^i.zmn^n^rz 
40 «6> mmi^ms s<Dmm&soctmi^tu--^x^mm 

[0 0 4 9] XT-y^s 3<Dmm'f)^^^^nrzm 
^> ruio'^mm-/}(Dmm^u^^m^\z{:X7.^y:fs 7 
^mni.. x>v>%ii7!)^g^$nTt.^^7!i^s:6^^. m 

m^]f¥±mf}^^f)\ ^t^t:>t>-^mv=of)^^f)^mzk'D 
xnm-r^o 

[0 0 5 0] z.<Dmmf)m^^tirzm^^z^t. x^-yzf 
50 rut^-^T^-^jmi^&eAcfjmmo^m^mkD^ 




^y':fS 1 OT^- K 7 ^S^T^o 
[0 0 5 1 ] ±mx^yys 9T315?^tl^^- K 5 

(ON) m2^^y^CE2 ^mWi (OFF) 
X>v>l 2^jSe«^chU, ^-^v^x^l/-^ 1 4 

(1 + PE ) : PE tU^fc^. m;^\t^^itpz^— 

x.^\y — iflA(Dh)V^(0 (l+PE ) /PE f&(Z)lSh 

P-^^SiJl 4 r;0^*j^lHie$'y:6n^fctj-T=^^^ 'J 
T 1 6 c;&>^om/jtSO ^fcCO. *Pi<?ih«il<h;5:^. 

(l + PE ) fScotB;^ h;i/i:7-e:^nfii^?i^:^^fc^ii^it 

^ ;i ^ 7^^* T ^ ^ CO T ^ -i) o 

[0 0 5 2] CCT, ^^SSC^J-eti, X>>^>12C0g 

mmf)^^\^mxK'D^imzmjjSi^n^o ^tz. :^^mmx 

Jt:S.^—^h)V^T)i (Dm±\zM^^\^X. XP*yh;l/#^ 

m^mnmmmi^mi<^i^xx,yzy> I 2(Da!i-/j^±^ 

<^^.koi^zU'DX:hO. K-/j(Dmi^iiZi^o:JL>i^>m 
eiSNE CO{ET{CigEg'r^X>>?>X h-;i/^$:PAMhU 

[0 0 5 3 ] :^y^y^S 1 0Ta^$n^^-H7H. 
EI8:^^6Bje>:?5^^cf:J:3{C^l ^:7^^v5^CEi (O 
N) ^2i^^^;/^CE2 ^MML (OFF) X> 

M.^iKmL\^xmn.m^z-iL-h^)\^t^^^(DX\ ^ 

— ^v^oi^Mx— ^ 1 4CDP— 4 r 7:^^ii^:;5rp]'\gft 
6{znr^th-jj^^mtr^^o z,n\z^K>. ^-ks;^^' 

X>>?>1 2^Sj!i-;jM<h-r^^fT4»0*Mf?±»#fc-^ 
x.>z^yi 2^f^±^^^ii:^-m^U^^tthi^z. b8IB^ 
- K 5(^x>>?>56ii7^t^SWtCp|ti<h^^^o 
[0 0 5 4] --Jj. Xy'yZfSKDmWi^^^^^nrc.m 

'rt^tD'^jL>i^>^m(DmMm^^^m^\^zit:i.7.y^y 



mM^l 0-3 045 14 

12 

ys 1 l^^lffU. MJt^l±i:/jPd;^^*i''a6iS^^nfcmi 

[0 0 5 5 ] ^IWSMP 1 tlx>S^> 1 2(0^ 

<^ ifj ;/j <t b T ^fTT ^ 4^ m^M^ <h ^ - ^ >^ X. I/- 
5^ 1 4CD^^i(i;^jigi:UT^fT-r^{Eftl^m^<7)i^#M 

10 x$>D. x.>z^yi 2 Lz^^itmrn^-^ isbrzJL^)i^— 

mm^'^m.[.x. ma^:»7sm'^mmmmt^^^^x^^ 
fz^-f^pu <r^^j;:o \zmmm iz^-ox^^sb^nxi^^o 
[0 0 5 6] xr-y':^s 1 KDmm^n^^nrzm'^. 

XT^^y 1 2T^®ltSOC7!^^*T'$6l^^$nfcS 

i&wmmA}^±^^^^^^mmi^. soc^AT$>ntix 

^^y^S 1 ST^r-H 1 ^SS^T^o -^F. SOC<A 

«aAti^~37i/ai^i/-^ 1 4^mtim.tLx^n^ 
20 ^s^{c#ffi^s5 8;o^€>amx:^.;i/^-^^oai-rc 

nnnmf3:^\zm'^^^xm^\i7 o%mm(Dmf)mm-^ 

[0 0 5 7] iiiB^r-Fiti. mmms:^^^m^'f)^t;ij: 

■Ptmi ^^^y^CEi (OFF) ^2^^ 

y^CEz (ON) X>>^> 1 2 ^ffihb. 

^:-^>^ai:1^l/ — ^ 1 4^M*tl:i;^PdTlHl^^i!i$-tt 
'^—^zyx.^U—^ 1 4:(D^^m-JjMt,lyX 
♦M^^fr^it^o Cc^J^^'fo, mi i^'^'y^CEi;!^^ 

30 mn^rixx.>z^>i 2^mm^ti^rzi5b. buib^-k 

f)^'^mx$>^. CCD^r-Klti, M*Ui/jPd75i^*mi*»J 

^ftp iJ&(.Tcoism^^M^Tj.-:?#®^«5 8(Dmmm 
socf)^&i&mm&A&.±<Dm'^\zmn^n^rzisb. x 
>v^> 1 2 <£®i;^jiis<i: Lx^n-r^m^^ o *>x^;i/4^ 

\z. mm^^ms s(Dmmmsoc'^mi&mmmA^K){& 
Ti.x^Mcm^j}mm<D\tm^muoz,Lm^^K 

40 [0 0 5 8] X'T-^yT'S 1 4TMS5$n^^-K3fS. 
08;5^e»0J]b7{i^:?ij:cJ:3tcmi ^^^y^^-CEi ^J:lXm2 
^^^^y^CEz ^^tC^^-g- (ON) X>v>l 2^ 

bfcmmx:^;U^--^^«^S5 8tC5EST^o x>>^ 

>l2ti, g^tti^jP dil^±cDfcH:/jT^g$-it^n. 
(^g5Rm;^jPdcfcO;K:#(.^$S^1Si(i:^j5J^fcfrt^-^vx:^ 

50 1 4 <^)«fiiE©l?975^'ff t>n'?>o 
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[0 0 5 9] --Jj. ffllBXT-^y^S 1 KDrnWiii^^-^^ 
d;:?^*|gl«^iIP lcfcO:;'c#<ll2#iJ^MP 2cfc0/h$ 

# ^ fc ^>^c < ^i: ^ J; ^ fCl^®^^ tc T7'fi?)^J6 

[0 0 6 0] ^L.T> P l<Pd<P 2-efen^iX5^^y 
rT'S 1 STSOC^AT&^SJ&^^f'JKfL. SOC^A(Dm 
'&{C«X5=-^;/7^S 1 7T^-H2:^iltRL> SOC<A 
CO^'&tCHnrJiBXT^^yyS 1 4 H 3 ^MSif^o 

^rz. Pd^P 2-e*n«X7^^y:/S 1 
7!i^S7&^<g:#iJ»fL, SOC^AcO:^^tCtlX7^^y7'S 1 9 
-T:^-H4^ilS^L. SOC<AcOJ®'&(cfiX-7^*y 
1 7-C^~K2^MW-r'5o 

[0 0 6 1] ±te^-K2ti. mtmst^^m^^^fjiJ: 

3{zmi ^^^y^CEi :B<kZff^2^^y^CE2 
i,Z^.^ (ON) X>>^>1 2^g*ai/jPd7:^fe 

x>>^> 1 2(D^^Ij!itji!g<hUT*:ji£i^^fT^it 

'So 

[0 0 6 2] ^Tc. ^-H4tl, mi^^^;/^CEi 
cfct>'^2^^^y5^CE2 ^mz&.^ (ON) X>v? 
>1 2^ffltet*cffi<hL., ^-^>?;c^U-~^^ 1 4^lHlte 
^ffij^r-St^CDT, X>>^> 1 2^3^rX^ — 3^i^x.:^l/ — 

^lC0t-K4ti, g*£±S;'jPd75^^2*iJ^fflP 2K±<7) 

i^jft^^M^^-e^fT^n^STO^. x>>?>i 2:Bj:DC:e-^ 

J:t/^~:$^>^x4^l/— 1 4cr)fnjn7!)^"-:;&co^^ij!i-/jag 
<h bT*fTT^«'&fcltl^c LTx^;i.=^i-^;!iB^7jit^ L < 

^fc. wm&socT^mi&mmmAKx^cDm^i^zmn^ 

[0 0 6 3] ±tB^-H l-4<;)jie^frtCO(/^T^<h 
i6^<h. WnmSO C^AX^tWi^. Pd^PlCOtS;^ 
^WM^-CtlXx-'^ys 1 3T^-K 1 <^MtRLT^~37 
i^x^^U-^J? 1 40r)^*ii-/;M<hbT^fTL, P 1<P 
d<P 2(7)4»M^M^T(SX7=-^y7'S 1 7i:r^-K2^ 
iltRlLTX>>?> 1 2<7)^^l(i:^/aii:LT^fTL. P2 

^Pd(DM^^^mrQ\t7.irvzrs i 9t^-K4^s 

SiLTX>v?> 1 2^^XS=E—^zy3L:^U—9 1 4(7)M 
[0 0 6 4] SOC<A(7)«^fctS, M5}ctfcS:/:;P 
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d i)m 2 W^M P 2 ct 0 /h ^ (.^ ^'{aft^M^TX ^ >y ^ 
S 1 4CD^-K3€:^fff ^CiiJCctOSmiSSS 8 

3fem-r^7!;^\ S*!±i:/7P d7!;^*^2fJj^«P 2J[^±<Dig;ft 
iWM^JcTJiX^^vT'S 1 7T-^-H2:^^*il^$n. 5t® 
^ff ^)C<i:^i:<x>v>l 2fcd:Oi^tti;/j^ft7^^1f^n 

[0 0 6 5] X7^^:/7'S 1 7(7)^:— F2ti. Pl<Pd 
<P 2(04'mi^M^T^OSOC^AOD«^. ^(.^tiP 
d ^ P 2 c7)ig^^M^-e^O S O C< A(7)^^(c3^ff ^ 
10 tl-Si^I^^*, 4<m^^«gJSJTti-ISfC^-5'>?x:^U-57 1 4 
cfc D ^)X>>^> 1 2 co::^*7!>^*x:^^;i/4^--J:i^7^^*MnTii'5 
^-^vai^^^l^-^ 1 4^ij!i:;^;ai(tbT^fft*^ 
i®€^fcJt^LT^ft'^Sfl±S;tfX^{£MT€^c. 
[0 0 6 6] ^tz. iSft^fiS^Tti, 

5^ 1 A^^xsx.>zyyi 2^mmiyX^n't^=E-\^ A 
tm^i^^^i)^. #s^S5 8o#aasoc7:?^giE#s 

ffltA J: 0 i^J^^fctl. ±te^:- K 2 f::J:'5x>>?> 
1 2<0^^i(i:^»j®^:i-^5®te7&^fT:bn^:i^fCcfcD. # 
5 8 CD#«ft S O C 7J^^'«i£#Sfi A 0 ^> ^i^^^cC < 

20 -o x^WLmm^(D^M^w^ o c t,i)mm^n^. 
[0 0 6 7] yr^>S/:7 hB#(3^i^->3 >y >:7^<g; 

htm^m9<Dyu—^^—h\zm^\^^xmm^^o m 

9(C43V^T> X7^':/ys A 1 trti. h l/yN^-4 0 tJ^^* 

^Muyi^^m^-^nx^i^^fi^isfi^tf^pm^n^o ^<o 

x\^^^f)^^t^^n^^^^tL\z^y)nt:>n^. 

[0 0 6 8] C(7)X^^yys A 1 CD#iJ»r7^^'S^$tlfc:® 
30 ^nfc^'&ti, X5=-^;/7'SA2tCi5l/^T^'^>f>>' Nt!^^' 

n-g) - X < ^^'T&^o N ^ n?t 7&^S7&^^fiJ8ir-r ^ t ct 

[0 0 6 9] COX-r-^^/ys A2c7)W»r75^*S^$n;^ci® 
$n/!:«^«> X^^^y^S A3tC43liT, ^ 7 <7)51g^ 
4^1(i:/jZ^<hbT^fTT^mIfE^-Kl. TT^ir^-^^:- 
40 (DX^v'fSA3X\t=E—^-J:iL^U—^ 1 4^[pI*I- 

ji/^awr^^- F 6 K 1 {c^a^TWwr^o 

[0 0 7 0] ^—\^l<D^^\^W^\Z7.'ry'^SA7^ 
m=i^^f)^^ K 1 T7i(.i^€r^l. XT*'y:/SA4{C 
431>T, ll7 03ffiK^-K*iJBff1i-y;U-5^>tC:j3liT. 
X>>^>1 2^Ib:/jiilchLT^fTT^MtB^-H2. T 
T^j:^ ^ X > >51S^- K $ nx ^ ?!i^S7!i^7:>^'*iJ 

»r^n^. c(?)X7^^yys A4Ttix>i;>':/u-":^^<^ 

fPffi ^i^-S^- F 8 F 2 tC^*?>T*iJ»fr^« 

[0 0 7 1 ] z.cDT.'T-y^sAACDn^tm'^^nrz.^ 

50 ^ti, X5=-vyS A5JC:fe(.^T. 5 8 CD^SS 




[0 0 7 2] XT^^yT'S A4CD#iJ»f7&«S^$nfc:^-&, 

2 ch^:~:$^>^ic:i^l/-37 1 A^mJiMtilyX^ 

[0 0 7 3] X5=-^yys A7Tti, Sift^iia 1 8 C7)A 
1 4^fflt.^Tei&^M«l 8C0A->':/ttllHltegcNi 

mzAim--^^^o A/j$aiiHie^Ni ^ji#$i±^;^ci6(7) 

[0 0 7 4] j^, X>v>l 2 7^^^{lHi)jt*C^-e$>'5S^ 

OfC:fet.^Tfflt^T^$n^<:t5JC> A:/3ffilHlte 

^iir^^chClcfcO, x>i^>l 2(D7]^>yf1^ffl{Cct:'5y 
xn^y h;i/fiujp^ff ■5ieMI(l;^cJ:^/^o 0lOti> x> 30 

[0 0 7 5] ;^cDX7=''y:/S ASTi^. y^yi^y 

[0 0 7 6] )k\Z. X7='^yySA9(C4Dt.>T, SSi^ii 
111 BcDA/jIdKHlfegcNi (tm:^;*li[HlSSNo tcDWm 

^1 80A;/j?iilEiei^Ni f)^. ^(D^-Jm^m.^no \z 

^Mnmf)m'^mf^^m?Lrcf)^^f)^\z^'ox^m^^'j . r so 
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[0 0 7 7] Cl(7)XT-*yySA9<;)W»f?0^SS$n?^c« 
^tJ. X^^y-ZS A7-'S A9;^^*^0iIL^ff 

[0 0 7 8] ±tBX7"*y:fS A5(0#Jj»f7!»^*S^$ 

n/tilfrf^. ^— ^v^x^^^U— 5^ 1 4ti*iJffiT^/j:l^<7) 
X\ X^^'yT'SAl OfC^ol^^T, SSft^ita 1 8 CDA^J 

\z. x,>zyyi 2(D7.uvh)v^mm^m,=f-mm\^x. 

A/jWlfiie^Ni ^±#^-li'^fc66(7)X>>^> h;i/ 
[0 0 7 9] 'A\Z. XT^^y^S A 1 1 tC^Sl^T, y'^7> 

yy vmz^.^^n^mwM'b&m. mz\z7^^ 
n^^o\z. 2^i^iiTti:/i/-^B4 . 3^2^ii 

X\^^V—^B2 . 4^3^jiTti:/l/-^Bi (D^Wi 
^'&EE;!/^*x>v>ffl(D3f^{gPE tc^^^n^o EJf^fi 

pe A->^«iiii^i»Ni hmmmm^WinQ t.<Dnm 
^nf^t^^^m'^<D^mm\z];t^x^\^^§.^hy)n^f)^. 

±tB^-:$'ffla)m^faPM ^r^^±^\f^^t.t^^o ^ 
a^-^^^^ i; T St >^cj: ^ fa?!?^*^^ ^ n ^ J: ^ 

[0 0 8 0] X5^^y >^SA1 2{C*3ViT. SK^ 

T*J»T$n^o C(DX5"^y T'SAl 2cO*iM^'S^;^n 
tzm-^^t.. X^^yT'SAl O'-SAl 27&^SDjIU^fT 

T^iten. TsUy v)v^wim.f)^7t(D^m\zm^n^o 

[0 0 8 1] :*{c, *^Hj75i^3Sffl$n;^c*^j5g0iJ(^#et 

SBij^. ip-^. m^o:>mmyyhmmm:Tmz=E-^h)v 
^tm ^7Ec?)fa{cM"r^(cit(;^jtgeW;^#>ix>i^> 

yiz-^tCcfc-^T^^-r^lKKIScOXU ^yy^K^±r^ 
^ta^ooftuJtaff^Ki^lli i(0:7D— 5^r-h(cS-:5^^Tltt 
B^-r^o *©J?9f1^i(l(C*5l.^T, X7=-*yySB 3tlXU ^y 
y^-'M^gitC^^iSUT^oD. X^^y:/SB StilKffii:^'^ 

ffl=3>hn-^5 OtCcfcO^fr^n-So 

[0 0 8 2 ] ^1 1 {C43l/^T. XT^^y B 1 Ttl^9 

m\.um^x^^f)^^t\ m^^xmtmmfiCDmm 
bn^?&^\ c<Dmwif)m^^nrcm'^\t. xx^y^sB 
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OFFm^tCSo'^iTSiiJKi* (ON) X-$>^f)^^f)^f)m 

yo>zyyh (ceor ^^^^ 5> {tmm tr^^r. 

lit. X-r-'^ys B 3 tc4DV^T*fS[Eiejijg-ir>tM 3 8 
[0 0 8 3] Z,(D7.y='y^SB3(Dmm^^'^^^nrcm 

tz.y). ~'^MUx^-t^o\z=e-^h)v^m\^%m (^ 

[0 0 8 4] Ell 2ti, X>>^>1 2:^XZS=e-'^i^:si 

mmz=^-^i>x,:^u-9 1 Ai)^-jrffh)V{7mm^n^ 30 

[0 0 8 5] :^{CX^:yySB6tC:feliT, fiJ»T*2pffi 
(;y-K5'-rA) Ts2 (0Mfi5ftJl:<^^^^fT$n^o CCDW 

\.t^^^^o\zm.9tm\z^-^ vjv^mi^mm^notz^ 
(D^mt^^^ ^y^^m'^^^tz^\z. ^^-^-^^mz^ 

y)^^^nt:L^-9^y'ftl^f)^^mh(D^0yzyy V 

<Dmm {^mmcD^mm) :^^^'aMmv\zm-3^^x^^ 

MTs2 \z3\m't^t.^9cmz^-^ v)v^m\^m'm^m 
n^nxm'^i)^ts.mmm'=it>n^. hz^^^bi)^. ±12x5^ 
y:rsB^(Dmr^\z'mm\z^-^ V)vc^i)m'^n^ 

^mmTsif)m'&^nx\^^^^mzr:>\^^xvx. ^<D^\m 50 
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n T ^ ^ ii 0 { C P $ tl ^ ct 3 I -5 CD T S> -5 o 
[0 0 8 6] ±j£K(7)cfc'3f::2ts:^Jfi0iJfCcfcntf, 

Sc^'Sfb^ I dco/d t I tm-^i^a&.ALtt^'ofzf)^^ 
t^t^T. «J v:fJ'm\mk\zt^)^>^^^X'rv':fs B 3 
Tfjjw^n, z.(Dmm'f)m'^-^nxmmm(D7.^) v^r-h^ 

n^z.t.\z^K>: x^yi^y^i^-^-jKomimtmrn-^n 

[0 0 8 7] ^>t. =^-9-jx.^u-9 \ A(Dmmm 
{V)V9um) xmrnimit {x.yzyy':fv-^f}(Dm 

h\z. x^) y^^^miiyxmmfj^it^mm-r^rcisb. 
XV y ^o:^^^^m^^mmx-:^m\zm±x^ 
[0 0 8 8] 'Aiz^mM:fymm^nrz:^mmm(D^m^ 
^tl.x<D^&(Dpmi^m^ml 3(Dyu-^^-h\zm 
':5^^xm.m'r^o :$^mmif^mi>z:h^^x. X5^!yysc3 

y'ysc6\tmW]-jjm\:mfu^mzM}iBvx:}^D. 

[0 0 8 9] m \ 3{C^dUT. X5=-^yysCl~SC2 
JiEIl ICDTs^v-ySB l-SB2<h|5j#tC^ff$n 
X7^*:/ysC3T«VSCf&JtaiI^3>ND'-^l 3 

^*;^t3-l^-hir>+M 3 2. Jra3igir>-y-l 3 4,}* 

ireftir>-!tl 3 6, *:$^[Hlfej^ ^-fe >1t 1 3 8, ©jlft/j 
ir >it 1 4 0 . ^mmWMM"^ >1t 1 4 2 ^ffl l^^T^tl 

[0 0 9 0] S^^^^^T. 7s^y'fSCA\Z:^\^^X. ±IB3c 

mmmmmmift. m^m'B(o=E-9 hJi^^mi^mmf)^ 
:bnfcP# {3 p ii b T% ^ X > > -7 1/ - ^fi^ffl ct 

4-5 6 6 tmrntizmn^ti^o 
[0 0 9 1 ] ^^mcD-nrnm^rn'mzm-zsi^^x 
mm^zmMiyrc:f)^. ^^mii^'tcDmoymMi.zi^i^^xhm 

[0 0 9 2] mm(Dmmm\zi5\,^xift. w&i 

v^6nTt.^fc;^^\ lai 4(c*$n'5ct'5tc, mt^m^m. 
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(11) 
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0 -3 0 4 5 1 4 



«2 0^«BSUTWtd3E^a^2 2 (D^A^'bf&^'^m^ 

mmi s^mmv, mi 5\z7R^n^J:o^zmm4:mii 

[0 0 9 3] ^fc. m^^(DmmmifZ:^^^x\t. m9<Dx 
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